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The proposed count is as follows: 

An exercise device, comprising: 

a frame having a base portion adapted to be supported 

by a floor; 

first and second reciprocating members, each 
reciprocating member having a first end and a second end; 

a rotating member supported by said frame and defining 
a pivot axis; 

means for attaching said second ends of said first and 
second reciprocating members to said rotating member so that 
rotation of said rotating member results in rotation of said 
second ends of said first and second reciprocating members 



in a substantially circular path about said axis while a 
portion of each of said first and second reciprocating 
members distal said second end of each said first and second 
reciprocating member moves in a reciprocating pattern; 

a first foot supporting linkage assembly pivotally 
connected to said first reciprocating member proximate said 
first end of said first reciprocating member; and 

a second foot supporting linkage assembly pivotally 
connected to said second reciprocating member proximate said 
first end of said second reciprocating member , 

wherein each foot of the user of the device is movable 

through a substantially elliptical path. 

Claim 10 of the Rodgers, Jr. patent corresponds 
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and 14 of the Rodgers, Jr. patent. 

Claim 11 in the above-identified application corresponds 
substantially to claim 11 of the Rodgers, Jr. patent, and claim 

14 in the above-identified application corresponds substantially 
to claim 15 of the Rodgers, Jr. patent. 

Claim 12 in the above-identified application corresponds ^ 
substantially to claim 10 of the Rodgers, Jr. patent, and claim 

15 in the above-identified application corresponds substantially 
to claim 14 of the Rodgers, Jr. patent. 

Claims 16-23 read upon the device disclosed in the Rodgers, 
Jr. patent and therefore, might also be considered relevant to 
this request. 
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ABSTRACT 



An exercise machine has a pair of laterally spaced apart foot 
pedals, each of which is independently coupled to a frame by 
a respective articulated linkage. Each such linkage has a 
generally vertical arm that is pivotally coupled to the frame 
and a generally horizontal arm that is pivotally coupled to its 
respective foot pedaL These arms are pivotally coupled to 
one another such that each foot pedal is tree to move with 
in a two-dimensional envelope of motion in a vertical plane. 
The linkage members are arranged so that the envelope of 
motion has a generally ovate shape, slightly inclined to the 
horizontal. The exercises performed with this apparatus may 
have both vertical and horizontal components of motion. 
The vertical arms may be interconnected by a crank assem- 
bly to relate the horizontal components of motion of the two 
linkages in an alternating reciprocating fashion. 

9 Claims, 3 Drawing Sheets 
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RELATED APPLICATION 

This application is a continuation-in-part of application 
Sex No. 07/984301 filed Dec. 1, 1992, now U.S. Pat. No. 
5.299,993. 

BACKGROUND OF THE INVENTION 
1. Held of the Invention 

This invention relates generally to the field of exercise 
equipment, and particularly to a lower body exerciser that 
combines elements of both a stepping exercise and a running 
exercise. 

1 Prior Art 

A wide variety of exercise devices have been developed 
for exercising the various muscle groups of the human body- 
One class of such devices that is particularly adapted for 
exercising the lower body consists of cycle-type exercisers. 
These machines generally simulate the exercise experienced 
when pedaling a cycle. The operator sits in either an upright, 
semi-recumbent or recumbent position and operates a pair of 
foot pedals on a crank shaft. The operator's feet travel in a 
circular path, each foot constrained to move exactly out of 
phase with the other. 

Another class of machines for exercising the lower body 
consists of treadmills that permit a walking or running 
exercise. In a treadmill exercise, there is typically no resis- 
tance other than the weight of the operator's body, the effect 
of which may be amplified by elevating the forward end of 
the trcadmilL 

Yet another class of lower body exercisers that has 
become popular in recent years, consists of machines that 
simulate climbing stairs. These machines typically have a 
pair of pedals pivotally mounted to a frame for up and down 
movement in a accurate path. Operation of the pedals may 
be either dependent or independent Typically, resistance is 
provided only far the downward stroke of each pedal so that 
the resulting exercise accurately simulates stair climbing. 

Each of the above-mentioned classes of lower body 
exercisers is useful for achieving particular exercise objec- 
tives; however, each such class of exerciser is also limited by 
the inherent mechanical limitations on the range of motion. 

SUMMARY OF THE INVENTION 

One of the objects of the present invention is to provide 
an exercise machine that combines the benefits of the 
specific exercises that can be performed individually on 
prior art lower body exercisers. 

Another object of the present invention is to provide a 
lower body exerciser with a range of motion heretofore 
unachievable with prior art exercisers. 

These and other objects of the present invention are 
achieved in a machinr having a pair of laterally spaced apart 
foot pedals, each of which is independently coupled to a 
frame by a respective articulated linkage. Each such articu- 
lated linkage has a generally vertical linkage that is pivotally 
coupled to the frame and a generally horizontal linkage that 
is pivotally coupled to its respective foot pedal. These 
linkages, each of which may comprise a single or a pair of 
linkage arms, are pivotally coupled to one another such that 
each foot pedal is free to move within a two-dimensional 
envelope of motion in a vertical plane. The linkage arms arc 
arranged so that the envelope of motion has a generally 



ovate shape, slightly inclined to the horizontal. The exercise 
performed with this apparatus involves both vertical motion 
as with prior art machines that simulate stair climbing and 
horizontal motion as with prior art treadmills. The vertical 
and horizontal components of motion may each have sepa- 
rate resistance means. Furthermore, the rearward horizontal 
component of motion may be externally powered or pow- 
ered solely by the operator, just as with a treadmill. 

In one embodiment of the invention, the vertical linkages 
are interconnected by a crank assembly so that the horizontal 
motion of the two articulated linkages is an alternating 
reciprocating striding motion. This facilitates use of the 
marlmir in a runner/ walker mode of operation which may be 
selectively combined with a vertical component of exercise 
motion. The crank assembly may be locked in position to 
operate the machine purely as a stair<hrnbing simulator 
without a horizontal component of motion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a overall perspective view of an apparatus 
according to the present invention. 

FIG. 2 diagramatically illustrates the range of motion of 
the apparatus shown in FIG. 1. 

FIG. 3 diagramatically illustrates a modification of the 
present invention as shown in FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

In the following description, for purposes of explanation 
and not limitation, specific details are set forth in order to 
provide a thorough understanding of the present invention. 
However, it will be apparent to one skilled in the art that the 
present invention may be practiced in other embodiments 
that depart from these specific details. In other instances, 
detailed descriptions of well-known methods and devices 
are omitted so as to not obscure the description of the present 
invention with unnecessary detail. 

An apparatus 10 according to the present invention is 
shown generally in FIG. 1. A frame 12 comprises a generally 
upright member 14 and a base member 16. Frame 12 is 
supported on a floor by front leg members 18 and rear leg 
members 20. Frame 12 is conveniently fabricated from 
square or rectangular section steel tubing as is conventional 
in the field of exercise equipment. 

A pair of brackets 22 are welded or otherwise secured to 
upright member 14 at an intermediate position thereon. A 
pair of articulated assemblies 24 are suspended from brack- 
ets 22. Assemblies 24 are disposed on opposite sides of a 
longitudinal center line of frame 12. Each of articulated 
assemblies 24 is coupled to a respective foot pedal 26. 

Each of identical articulated assemblies 24 comprises a 
vertical linkage arm 28, a lower horizontal linkage arm 32 
■ and an upper horizontal linkage arm 34. Vertical linkage arm 
; 28 is pivotally coupled to bracket 22 at pivot point 28a. The 
horizontal linkage arms 32 and 34 are pivotally coupled to 
vertical linkage arm 28 at pivot points 36a and 26b r respec- 
tively. Horizontal linkage arms 32 and 34 are also pivotally 
coupled to foot pedal bracket 27 at pivot points 32a and 34a, 
respectively. Lower horizontal arm 32 is preferably longer 
than upper horizontal arm 34 in order to progressively tilt the 
foot pedal through its range of motion as described below. 
In an alternative embodiment, a pair of vertical linkage arms 
may be employed so that articulated assembly 24 comprise 
two complete four-bar linkages. In this variation of the 



invention, an intermediate linkage connector is used to 
couple the pain of vertical and horizontal linkage arms. 

As will be more fully explained below, articulated assem- 
blies 24 allow their respective associated foot pedals 26 to 
move within a two-dimensional envelope of motion in a 
vertical plane parallel to the longitudinal center line of frame 
12. lb utilize device 10, an operator stands facing upright 
member 14 with each foot on a respective one of foot pedals 
26. Handrails 38, to be grasped by the operator for balance 
and support, extend from rear leg members 20 upwardly and 
forwardly to upright frame member 14. A display and 
control panel 40 houses a microprocessor-based control 
system for the apparatus and includes display devices for 
providing the operator with pertinent information regarding 
the exercise being performed. Panel 40 also includes input 
devices for selecting various exercise parameters. 

Foot pedals 26 are preferably biased towards an upward 
and forward position which provides a convenient starting 
position for the exercises that may be performed utilizing 
apparatus 10. A spring 42 is attached to a tab 44 which in 
turn is secured to base member 16. A short cable 46 is 
attached to the opposite end of spring 42 and is reeved 
around pulley 48 which is rotatably mounted to upright 
member 14. Cable 46 is attached to vertical linkage member 
28 near linkage connector 36. The length of cable 46 is such 
that spring 42 is maintained in tension even when vertical 
linkage member 28 is resting against stop 50. The charac- 
teristics of spring 42 are selected so as to provide the desired 
amount of forward biasing force for articulated assembly 24. 

In similar manner, spring 52 provides a vertical biasing 
force. One end of spring 52 is attached to tab 54 which in 
turn is secured to upright member 14. The opposite end of 
spring 52 is coupled to cable 56 which is reeved over pulley 
58 rotatably mounted on bracket 22 concentric with pivot 
paint 28a, and then over pulley 60 which is rotatably 
mounted on vertical linkage member 30. Cable 56 is 
attached to horizontal linkage member 34. The length of 
cable 56 and the characteristics of spring 52 arc selected so 
as to provide the desired amount of upward biasing force for 
articulated assembly 24. 

It will be recognized that apparatus 10 may be used to 
perform exercises against the resistance afforded only by 
springs 42 and 52. However, it is preferred that these springs 
be used only to bias the foot pedals 26 into their upward and 
forward resting positions and that separate means 100 be 
provided for regulating and/or resisting movement of the 
articulated assemblies. Numerous resistance means suitable 
: for use with apparatus 10 are well known in the art In 
! particular, various forms of electromechanical resistance 
j have been successfully developed for use with exercise 
; machines that simulate stair climbing. For example, U.S. 
\ Pat No. 4,708,338 to Potts discloses a resistance system 
j utilizing an electrical alternator and a variable load resistor 
j to provide dynamic braking. Such a system is easily adapted 
for use with the present invention. Another resistance system 
j utilizing a flywheel and friction belt is disclosed in U.S. Pat. 
No. 4,938,474 to Sweeney et al. This system is also easily 
adapted to the present invention 

i The foregoing examples are not the only means for 
providing resistance that are suitable for use with the present 
invention. Indeed, virtually any device for providing resis- 
tance may be adapted for use with this invention, such as 
weights, springs, electromagnetic devices, etc. Furthermore, 
it will be recognized that the present invention may also be 
advantageously employed in modes that regulate or control 
the operator's motions rather than simply providing resis- 
tance. 



Articulated assemblies 24 are coupled to the resistance 
means by drive shaft 70. Separate drive pulleys arc provided 
for the vertical and horizontal linkage members. Drive 
pulley 72 is coupled to vertical linkage arm 28 by flexible 
member 74. In like manner, horizontal linkage arm 34 is 
coupled to drive pulley 76 by flexible member 78. Corre- 
sponding drive pulleys and flexible coupling members, 
although not shown, are provided for the articulated assem- 
bly on the left side of apparatus 10. Flexible members 74 and 
78 may be cables, chains, belts or other transmission devices 
as are conventionally used in the art of exercise equipment. 
As illustrated in FIG. 1, apparatus 10 has a single chive shaft 
70. However, it can readily be seen that separate drive shafts 
and separate resistance means may be provided for the 
respective vertical and horizontal linkage arms. In this 
manner, the resistance for the vertical and horizontal com- 
ponents of motion may be separately selected. By extension, 
resistance means could also be separately provided for each 
of the pair of articulated assemblies, although the expense 
and complexity of doing so would likely outweigh any 
benefits. 

Referring now to FIG. 2, the path followed by one of the 
foot pedals 26 in the course of performing an exercise with 
apparatus 10 is illustrated. Position A is the rest position in 
which foot pedal 26 is biased to an upward and forward 
position by the action of springs 42 end 52 as explained 
above. In this position, foot pedal 26 is substantially hori- 
zontal, thereby permitting an operator to simply step up onto 
the foot pedals in order to perform an exercise. As the 
operator's weight is transferred to foot pedal 26, it begins to 
descend, pivoting primarily about pivot points 36c and 36fc 
until horizontal linkage arm 32 is in contact with roller 80 as 
illustrated at position B. In this position, foot pedal 26 is 
slightly inclined. This gives the operator greater leverage for 
performing the optional horizontal stroke of the exercise. 

From position B, the operator may simply transfer weight 
to the opposite foot pedal, thereby returning to position A 
and thus performing a simple vertical step exercise. Alter- 
natively, from position B, the operator may push backward 
against toot pedal 26 to add a horizontal running stroke to 
the exercise. This stroke, the length of which is determined 
by the natural stride of the operator, terminates at position C. 
At this position, the inclination of foot pedal 26 has 
increased From position C the operator will naturally 
transfer weight to the opposite foot pedal, and the foot pedal 
shown in FIG. 2 will tend to return to starting position A 
under the influence of springs 42 and 52. The foot pedal is 
not constrained to follow a particular path from point C back 
to point A; instead, the pedal follows the natural path of the 
operator's foot, which is generally a smooth, curved path as 
illustrated. 

An optional feature of the present invention is to provide 
a source of power, such as a D.C. motor, for roller 80 so that 
the horizontal stroke between positions B and C is powered, 
much in the nwnngr of a treadmill. When operating in this 
mode, the individual expends energy to keep pace with 
retreating foot pedal 26, but is not applying muscular energy 
to force it backward as in the urrpowered mode. With the 
! option of supplying power to roller 80, it is desirable to have 
'. an urrpowered idler roller 82 immediately behind roller 80 so 
that the terminal portion of the horizontal stroke is unpow- 
' ered. Hns is important for safety considerations and also 
' provides a metre pleasing feel to the exercise. It will be seen 
that as the horizontal stroke proceeds from position B to 
position C, horizontal linkage member 32 "tips over" roller 
80 to engage roller 82 and thereby disengage from roller 80. 

It will be appreciated that apparatus 10 can be operated in 
a number of different modes. The operator may utilize 



vertical only or both vertical and horizontal components of 
motion. Furthermore, the resistance for each component of 
motion may be the same, or resistance to horizontal motion 
may be a predetermined percentage of the resistance to 
vertical motion, or each component may be separately 
adjusted or eliminated entirely. Also, as just discussed, the 
horizontal component of motion may be powered in a 
backward direction in the manner of a treadmill, which may 
be used in combination with any desired resistance to the 
vertical component of motion. Thus, a variety of exercises 
may be performed to focus on the particular needs and 
desires of the operator. 

FIG. 3 illustrates a modified version of the above-de- 
scribed exerciser. Apparatus 110 is fundamentally similar to 
apparatus 10. Components of the modified device that are 
functionally equivalent to components of apparatus 10 have 
corresponding reference numerals appended with a prime. 
Apparatus 110 has a pair of identical articulated assemblies 
24 r ; however, only one such assembly is shown for the sake 
of clarity. Vertical linkage arm 28' is coupled to frame 12* at 
pivot paint 28a'. Aim 28* is coupled to crank assembly 120 
by arm Crank assembly 120 includes crankshaft 124 
and crank aim 126a, to which arm 122a is attached at crank 
pin 128a. Crank arm 126k is also attached to crankshaft 124, 
180° out of phase from crank arm 126a. Ann 1226, which 
is only partially shown, is coupled to crank arm 1266 at 
crank pin 1286 and is also coupled to the other vertical 
linkage arm (unseen in the figure). 

As a result of the interconnection of vertical linkage arms 
24' by crank assembly 120, pivotal motion of cither of the 
arms about pivot point 28a ' causes a corresponding but 
opposite pivotal movement of the other arm. The two 
vertical linkage arms thus move with an alternating recip- 
rocating action when the user introduces a horizontal com- 
ponent of motion in the exercise, i.e M when appaiarus 110 is 
used in other than a purely stair-climbing simulation mode. 
If the crank assembly is locked in position, the vertical 
linkage arms remain stationary (preferably with both arms 
parallel) and the only exercise movement possible is vertical 
; movement of the horizontal linkage arms 32', 34', thereby 
1 providing a simulation of stair climbing. 

Crank assembly 120 is preferably coupled to a flywheel 
130 which, in turn, is coupled to a motor 132 and an exercise 
resistance unit 134. The latter may comprise a friction belt 
136 and a belt engagement device 138 for varying the 
! tension in belt 136. Such a resistance unit is described, for 
example, in U.S. Pat. No. 4,938,474. Resistance against 
vertical movement of the horizontal linkage arms is pro- 
vided in the same manner as described above for apparatus 
10. 

! When apparatus 110 is operated in a rannerwalker mode, 
1 crank assembly 120 is preferably initially powered by motor 
; 132 to establish the exercise motion. After a predetermined 



start-up period of time, or when the proper exercise rhythm 
on the part of the user is sensed, the motor is disengaged or 
transitions to a free-wheeling mode and resistance unit 134 
begins to apply a selected level of resistance to the striding 
motion of vertical linkage arms 28*. In lieu of resistance unit 
134, motor 132 may be made operable in a generator mode 
to provide dynamic braking resistance to flywheel 130. 

It will be recognized thai the above described invention 
may be embodied in other specific forms without departing 
from the spirit or essential characteristics of the disclosure. 
Thus, it is understood that the invention is not to be limited 
by the foregoing illustrative details, but rather is to be 
defined by the appended claims. 

What is claimed is: 

1. An exercise machine comprising: 

(a) a frame; 

(b) a pair of laterally spaced apart foot pedals, each pedal 
coupled to the frame by a respective articulated linkage 
comprising a generally vertical first linkage pivotally 
coupled to the frame and a generally horizontal second 
linkage pivotally coupled to both the first linkage and 
the respective foot pedal; 

(c) a crank assembly coupled to both of the first linkages 
such that the first linkages move with an alternating 
reciprocating action; 

(d) motor means coupled to the articulated linkage of each 
foot pedal for regulating movement thereof. 

2. The exercise machine of claim 1 wherein the second 
linkage comprises a first arm and a second arm, each 
independently pivotally coupled to the foot pedal and the 
first linkage. 

3. The exercise machine of claim 2 wherein the first and 
second linkage arms are of unequal length. 

4. The exercise machine of claim 3 wherein the pivotal 
couplings of the first and second linkage arms are such that 
the foot pedal is progressively inclined as the foot pedal 

; travels from an upper, forward position to a lower, rearward 
: position. 

j 5. The exercise machine of claim ! further comprising 
means for biasing the foot pedals to a starring position. 

6. The exercise machine of claim 5 wherein the biasing 
means comprises a spring. 

7. The exercise machine of claim 1 wherein said motor 
| means is coupled to the crank assembly for driving the first 

linkages with an alternating reciprocating action. 

8. The exercise machine of claim 7 wherein the means for 
regulating movement comprises a flywheel for regulating 
movement of the first linkages. 

9. The exercise machine of claim 8 wherein the motor 
means is selectively coupled to the flywheel to drive the first 
linkages during only a portion of an exercise routine. 
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10 . An exercise device , comprising; 

a frame having a base portion adapted to be supported 
by a floor; 

first and second reciprocating members, each 
reciprocating member having a first end an d a second end? 

a rotating member supported by said fr ame and defining 
a pivot axis; 

means for attaching said second end s of said first and 
second reciprocating members to said rotati ng member so that 
rotation of said rotating member results in r otation of said 
second ends of said first and second reciproc ating members in a 
S substantially circular path about said ax is while a portion of 
m each of said first and second reciprocating me mbers distal said 
J second end of each said first and second re ciprocating member 
: j moves in a reciprocating pattern; 

a first foot supporting linkage assembl y pivotallv 
f == connected to said first reciprocating memb er proximate said first 
^ end of said first reciprocating memb er; and 

s 4 a second foot supporting linkage assemb ly pivotally 

connected to said second reciprocating memb er proximate said 
first end of said second reciprocating m ember, 

wherein each foot of the user of the device is movable 
through a substantially elliptic al path, 

11. The exercise device of claim 10, wherein sa id means 
comprises: 

a first element attached at one end to said rotating 
member proximate said pivot axis, and at its othe r end to said 
second end of said first reciprocating member; and 



a second element attached at one end to said rotating 
member proximate said pivot axis, and at its other end to said 
second end of said second reciprocatin g member. 

12, The exercise device of claim 10, further comprising a 
flywheel rot at ably mounted on said frame: and a means for 
connecting said flywheel to said rotating me mber so that rotation 
of said rotating member causes rotatio n of said flywheel, 

13. An exercising device, comprising; 

a frame having a base portion adapted to be supported 
by a floor; 

first and second reciprocating member s, each 
reciprocating member having a fir st end and a second end; 

a rotating member supported bv said frame a nd defining 
a pivot axis; 

means for attaching said second ends of said first and 
second reciprocating members to said ro tating member so that 
rotation of said rotating member results i n rotation of said 
second ends of said first and seco nd reciprocating members in a 
substantially circular path about said pivot axis while a portion 
of each of said first and second recipro cating members distal 
said second end of each said first and sec ond reciprocating 
member moves in a reciprocat ing pattern; 

first and second linkage assemblies, s aid first linkage 
assembly pivotallv connected proximate one end to said first 
reciprocating member proximate said fir st end of said first 
reciprocating member, said second linkage assem bly pivotallv 
connected proximate one end to said second re ciprocating member 
proximate said first end of said second reciprocating member. 



each linkage assembly being pivotallv attached a t its other end 
to said frame distallv from said crank, 

wherein each foot of the user is movab le through a 
substantially elliptical path. 

14, The exercise device of claim 13 . wher ein said means 

comprises; 

a first element attached at one end to said rotating 
member proximate said pivot axis, and at its other end to said 
second end of said first recipr ocating member: and 

a second element attached at one end to said rotating 
member proximate said pivot axis, and at it s other en d to said 
second end of said second reciprocatin g member. 

15, The exercise device of claim 13, further comprising a 
flywheel rotatablv mounted on said fra me: and a means for 
connecting said flywheel to said ro tating member so that rotation 
of said rotating member causes rotation of said flywheel. 

16, An exercise apparatus, comprising: 

a frame designed to rest upon a floor surface; 

a crank mounted on the frame and ro tatable relative 
thereto about a crank axis; 

a first rigid member having a fi rst portion movably 
connected to the crank and rotatable toget her therewith about the 
crank axis, and a second portion movable in reciprocal fashion 
relative to the frame; 

a second rigid member having a first port ion movably 
connected to the crank and rotatable together t herewith about the 
crank axis, and a second portion movable in recipro cal fashion 
relative to the frame; 



a first foot supporting linkage assembly movablv 
connected to the first rigid member: and 

a second foot supporting linkage assembly movablv 
connected to the second rigid member, wherein each foot of a 
person standing on the apparatus is mova ble through a generally 
elliptical path. 

17 . The exercise device of claim 16 , wherein th e frame 
supports at least one roller which carries the we ight of a person 
standing on the apparatus. 

18 . The exercise device of claim 16, wherein th e first 
rigid member has a distal end opposite the crank, and the first 
foot supporting linkage assembly is con nected to the first rigid 
member proximate the distal end. 

19 . The exercise device of claim 16. wherein th e first foot 
supporting linkage assembly includes a ro cker link rotatably 
connected to the frame. 

20. An exercise apparatus, comprising; 

a frame designed to rest upon a floor s urface; 

a crank mounted on the frame and rotatabl e about a 
crank axis relative to the frame; 

a left foot support and a right foot support, each said 
foot support supported bv the frame and movab le through a 
generally elliptical path of motion relative to t he frame; 

at least one left link movably interconnect ed between 
the crank and the left foot support, wherein th e at least one 
left link includes a rigid member having a first po rtion which 
rotates together with the crank about the crank axis and having a 
second portion which moves in a reciprocating path; 



at least one right link movably interco nnected between 
the crank and the right foot support, wher ein the at least one 
right link includes a rigid member having a f irst portion which 
rotates together with the crank about the crank axis and having a 
second portion which moves in a reciproca ting path; and 

a resistance device operable to resis t rotation of the 

crank, 

21. The exercise device of claim 20 , where in the frame 
supports at least one roller which carries the weight of a person 
standing on the apparatus* 

22. The exercise device of claim 20, wherein the right foot 
support is connected to the rigid member of the at least one 
right link, proximate the secon d portion thereof » 

23 . The exercise device of claim 20 . whe rein the at least 
one right link includes a rocker lin k rotatablv interconnected 
between the frame and the right foot support. 

24 . An exercise apparatus, comprising; 

a frame designed to rest upon a floor surface; 

a crank mounted on the frame and rotatable about a 
crank axis relative to the frame; 

a left foot support and a right foot s upport, each said 
foot support movable through a variable p ath of motion relative 
to the frame; 

at least one left link movablv interconnecte d between 
the crank and the left foot support, whe rein the at least one 
left link includes a rigid member having a fi rst portion which 
rotates together with the crank about the crank axis and having a 
second portion which moves in a reciproc ating path; 



at least one right link movablv int erconnected between 
the crank and the riant foot s u pport, wherein the at least one 
right link includes a rigid member h aving a first portion which 
rotates together with the cran k about the crank axis and having a 
second portion which moves in a reciprocating path? and 

a resistance device operab le to resist rotation of the 

crank. 

25. The exercise device of clai m 24. wherein the at least 
one right link includes a roc k er link rotatably interconnected 
between the frame, the r ight foot support. 

26. An exercise apparatus, comprising; 

a frame designed to rest upon a floor surface; 

a crank mounted on the fra me and rotatable about a 
crank axis relative to t he frame; 

a first link movablv connected to the frame; 

a S pp.nnd link movablv c o nnected to the first link; 

a foot support connected to the second link and movable 
through multiple paths of motion relative to the frame? 

a third link movably inte r connected between the crank 
and one of the first link a nd the second link? and 

a resistance device operable to res ist rotation of the 

crank. 

27. The exercise device of cla i m 26. wherein the third link 
is movably connected to the fir s t link, and rotation of the crank 
causes the first link to move in rec i procating fashion relative 
to the frame. 



28. An exercise apparatus, comprising: 

a frame designed to rest upon a floor surface? 

a first rigid member, connected to the frame, and 
movable in a first direction; 

a second rigid member, conn ected to the first rigid 
member, and movable in « second, generally orthogonal direction? 

a crank rotatably mounted on the frame and linked to 
one of the first rigid member a nd the second rigid member in such 
a manner that rotation of the c rank moves said one of the first 
rigid member and the second ri <rid member in its respective 
direction; 

a foot support connected to the other of the first 
rigid member and the seco nd rigid member; and 

a resistance device operable t o resist rotation of the 

crank. 

29. The exercise device of claim 28. wherein a third rigid 
member is interconnected bet w een the crank and the first rigid 
member, so that rotation of t h e crank causes the first rigid 
member to ™ove in rec i procating fashion relative to the frame. 

30. The exercise device of claim 38. wherein the foot 
support is constrained to occu py a substantially constant 
orientation during exercise motion. 
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ftETSSUg APPLICATION 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant: 


Rabing et al • 


Serial No: 


08/967,473 


Piled: 


11/11/97 


Title ; 


ARTICULATED LOWER BODY EXERCISER 


pEyLA RATION OF SM^L ENTITY STATUS 



On behalf of Stearns Technologies, Inc., a Texas corporation 
having a principal place of business at 8009 Cede I, Houston, Texas 
77055, I, Kenneth W. Stearns, hereby declare that: 

1 am authorized to execute this Declaration on behalf of 

Stearns Technologies, Inc; 

Stearns Technologies, Inc. is the owner of U.S. Pat. Ho. 
5,499,956 and the above-identified application to reissue sauce; 

Stearns Technologies, Inc. qualifies ** * business 
concern, as defined in 37 C.F.R. 1.9(d), for purposes of paying 
reduced fees to the Patent and Trademark Office under Title 35 of 
the United States Code; 

Stearns Technologies, Inc. has not assigned, granted, 
conveyed, or licensed, nor is it under any obligation to assign, 
grant, convey, or license any right, in U.S. Fat. No. 5,299,993 to 
Babing, or the invention described therein, to any person who could 
not be classified as an independent inventor under 37 C.F.R. 1.9(c) 
if that person had wade the invention, or to any concern which 
could not qualify as a sroall business concern under 37 C.F.R. 
1.9(d), or as a nonprofit organization under 37 C.F.R- 1.9(e); 

In accordance with 37 C.F.R. 1.28(b), I am under a duty to 
file notification of any change resulting in ioes of entitlement to 
small entity status; and 
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All statements made herein of my own knowledge are true, and 
all statement* made on information and belief are believed to be 
true; these statements are made with the knowledge that willful 
false abatement* and the like are punishable by fine/ or 
imprisonment r or both, under Section 1001 of Title 18 of the United 
States Code, *nd with knowledge that any euch willful false 
statements and the like nay jeopardise the validity of any 
resulting patent. 

FURTHER DECLARANT SAYETH NOT. 

STEARNS TECHNOLOGIES , INC. 




Date 
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REISSUE APPLICATION 
CHE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant: Habing et al. 
Serial No: 08/967,473 
Filed: 11/11/97 

Title: ARTICULATED LOWER BODY EXERCISER 

An application to reissue: 
Pat. No: 5,499,956 
Issued: 3/19/96 

REISSUE DECLARATION 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Dear Sir: 

As an inventor named in the above- identified reissue 
application, the specification of which is reproduced in U.S. 
Pat. No. 5,499,956, I hereby declare that: 

C.F.R. S 1.63 Requir ements 
My residence, citizenship, and post office address are as 

stated below; 

I am a joint inventor of the claimed invention; 

I have reviewed and understand the contents of this 
application, including the claims; 

I believe I am an original and first inventor of the subject 
matter which is claimed in this application; 



I acknowledge the duty to disclose information which may be 
material to the examination of this application in accordance with 
37 C.F.R. 1.56(a); and 

37 C.F.R. S 1.17 5 Requirements 
I believe the original patent, U.S. Pat. No. 5,499,956, is 
partly inoperative because it claims less than what could have been 
claimed; 

One error being relied upon as the basis for reissue is that 
the original patent does not claim the invention in terms similar 
to certain claims set forth in U.S. Pat. No. 5,573,480 to Rodgers, 
Jr. ; 

Another error being relied upon as the basis for reissue is 
that the original patent does not claim the invention in terms of 
a foot support that is (a) constrained to move in regulated fashion 
in a first direction and (b) free to move in unregulated fashion in 
a second, generally orthogonal direction; 

All errors being corrected in this application (up to the time 
I read and executed this Declaration) arose without any deceptive 
intention on my part; and 

37 C.F.R. S 1.68 Requirements 
All statements made herein of my own knowledge are true, and 
all statements made on information and belief are believed to be 
true; and these statements are made with the knowledge that willful 
false statements and the like are punishable by fine and/or 
imprisonment under Section 1001 of Title 18 of the United States 
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Code, and that willful false statements and the like may jeopardize 
the validity of this application and any resulting patent. 





Inventor: °^<^ ^CZ^ Date: 5 ~ /A 9 ft 

(Signature ) r 7 7 

Inventor: Theodore G» Habing 

Residence: jt^t^~M^> Y nJ' 7/„ .1' q Citizenship: U.S.A. 

Address: / /^YV jf^J ry .. S«„ ~k A^«, C A, 1 
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Inventor : Robson Ji. Splane, Jr. 



Residence: California Citizenship: U.S.A. 

Address: 10850 White Oak Ave, Granada Hills, CA 91344 
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REISSUE APPLICAT ION 



IN THB UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: Habing et al. 



U.S. Pat. No. 



5,499,956 



Issued; 



March 19, 1996 



litle: 



ARTICULATED LOWER BODY EXERCISER 



Serial No: 



08/199,665 



Filed: 



February 22, 1994 



DECLARATION OF THE ASSIGNEE 



?~ Assistant Commissioner for Patents 
li Washington, D C. 20231 

i Dear Sir: 

S 1, Kenneth W. Steams, hereby declare that: 

U 1 . I am authorized to make this declaration on behalf of Steams Technologies, Inc 

2. .Ml statements made herein of my own knowledge are true, and all statements made on 
information and belief are believed to be true. 

7 3. These statements are made with the understanding that willful fake statements and the like 

i are punishable by fine and'or imprisonment under Section 1 001 of Title 1 8 of the United States Code. 

4. These statements are also made with the understanding that willful false statements and the 
like may jeopardize the validity of the above-identified patent application and any resulting patent. 

5. On or about July 14, 1997, NordicTrack, Inc. assigned Stearns Technologies, Inc. all right, 
title, and interest in and to U.S. Pat. No. 5,499,956. 

6. Stearns Technologies, Inc. assents to the surrender of U.S. Pat. No. 5,499,956 and to the 
filing of the above identified application to reissue same. 

FURTHER DECLARANT SAYETH NOT, A , a 




Date 




